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PROBLEM TO BE SOLVED: To place solder balls on 
electrodes by keeping the attitude of a work held on a carrier 
level even when the carrier, on which the work is held, is 
bent. 

SOLUTION: Works 2 are retained in the indented sections 
1 2a of a carrier 1 2. Support sections 44 formed to the upper 
section of a pushing-up means are placed at the lower 
section of the carrier 1 2. The support sections 44 are 
elevated from opening sections 12b opened to the bottom 
sections of the indented sections 12a, and push up the works 
2 in a horizontal attitude. A loading head 23, in which solder 
balls 6 are held on the underside by vacuum, is lowered, and 
the solder balls 6 are placed on the electrodes 4 of the work 
2. The support sections 44 are retreated to the lower section 
of the carrier 12, and the work 2 is held to the carrier 12 and 
forwarded to the next process. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The carrier holding two or more works, and the positioning section which positions this 
carrier. It is the loading equipment of the conductive ball equipped with the loading head carried on 
the electrode of the work which takes up the conductive ball of the feed zone of a conductive ball, 
and the feed zone of this conductive ball, and was held at the aforementioned carrier. Opening is 
formed in the part holding the work of the aforementioned carrier, and a work pushes up underneath 
the carrier in the aforementioned positioning section, and a means is established. Loading equipment 
of the conductive ball characterized by consisting of this support section that it pushes up, and a 
means frequents the aforementioned opening, and supports a work from a lower part with a level 
posture, and a vertical-movement means to make a vertical operation perform among this support 
section. 

[Claim 2] The process which takes up the conductive ball with which the feed zone of a conductive 
ball was equipped by the loading head, The process which moves the aforementioned loading head to 
the upper part of the work held on the carrier. The process which pushes up and supports the work 
on the aforementioned carrier from a lower part with a level posture by this support section by [ by 
which the aforementioned carrier was ****ed caudad ] pushing up and raising the support section of 
a means. The loading technique of the conductive ball characterized by including the process which 
carries the aforementioned conductive ball on the electrode of the aforementioned work by dropping 
the aforementioned loading head, landing the aforementioned conductive ball on the electrode of the 
aforementioned work, and subsequently raising the aforementioned loading head. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 
conductive ball of carrying the conductive ball for forming a bump in the electrode of the work held 
and conveyed by the carrier. 
[0002] 

[Prior art] The technique of carrying conductive balls, such as a solder ball, on an electrode, and 
carrying out heating melting solidification as the technique of forming a bump (vegetation electrode) 
in the electrode of a work, is learned. Moreover, as technique of carrying a conductive ball in the 
electrode of a work, two or more conductive balls are held on a loading head, and the method of 
carrying these conductive balls in two or more electrodes of a work collectively is learned. Moreover, 
since it is hard to convey the conveyance way of a line if a small work is independent, two or more 
works are made to hold on a carrier, and conveying a conveyance way is known in the carrier. 
[0003] The cross section of a carrier while drawing 4 is conveying the conventional conveyance way, 
drawing 5 (a), and (b) are the cross sections of a loading head while carrying this solder ball in the 
electrode of a work, and a carrier. In drawing 4 , two or more works 2 are held at the carrier 1. A 
carrier 1 is supported by the conveyer 3 in the both ends, and has a conveyance way conveyed. 
Moreover, as shown in drawing 5 (a) and (b), on the electrode 4 of a work 2, the solder ball 6 as a 
conductive ball is carried by the loading head 5. the adsorption which the loading head 5 is a core box 
and was ***5iced by the inferior surface of tongue by carrying out vacuum suction of the interior — 
vacuum adsorption of the solder ball 6 is carried out at the hole 7 Moreover, the inferior surface of 
tongue of the solder ball 6 adheres to flux 8 in the last process. The loading head 5 downs to the 
down position shown in drawing 5 (b) from the elevation position shown in drawing 5 (a), and carries 
the solder ball 6 on an electrode 4 by canceling the vacuum suction status there and returning to an 
elevation position. 
[0004] 

[Object of the Invention] The carrier 1 with which the solder ball 6 was carried in the electrode 4 of a 
work 2 is sent to a heating furnace, and a bump is formed on an electrode 4 by carrying out heating 
melting solidification of the solder ball 6 there. The interior of a heating furnace is heated by the 
melting temperature (generally more than 200 degreeC) of the solder ball 6. and a carrier 1 is also 
heated in a heating furnace. For this reason, heat deformation is carried out and the carrier 1 of the 
shape of a plate with thin thickness tends to be crooked, as shown in drawing 3 . 
[0005] Drawing 5 (a) and (b) show a mode that the solder ball 6 is carried to the work 2 held at the 
carrier 1 crooked in this way. Since the carrier 1 is crooked so that it may illustrate, the top of a 
work 2 inclines to level L For this reason, on the electrode 4, natural fall of the solder ball 6 which no 
solder balls 6 could land on the electrode 4 as shown in drawing 5 (b), and has not landed was carried 
out, it carried out the rolling motion, tended to be omitted from an electrode 4, and had the trouble of 
a bump not having been formed on an electrode 4 as a result, and being easy to become. 
[0006] Therefore, this invention aims at offering the loading equipment and the loading technique of a 
conductive ball that a solder ball can certainly be carried on the electrode of a work, even when the 
carrier is crooked. 
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[0007] 

[The means for solving a technical problem] For this reason, a work pushes up this invention 
underneath the carrier positioned by the positioning section, and it establishes a means. And it 
constituted from the support section which frequents this opening that pushes up and was formed in 
the carrier in the means, and supports a work from a lower part with a level posture, and a vertical- 
movement means to make a vertical operation perform among this support section. 
[0008] Moreover, the process which takes up the conductive ball with which the feed zone of a 
conductive ball was equipped by the loading head. The process which moves a loading head to the 
upper part of the work held on the carrier, The process which pushes up and supports the work on a 
carrier from a lower part with a level posture by this support section by [ by which the carrier was 
*5|c**ed caudad ] pushing up and raising the support section of a means. The loading head was 
dropped, the conductive ball was landed on the electrode of a work, and the loading technique of a 
conductive ball consisted of a process which carries a conductive ball on the electrode of a work by 
subsequently raising a loading head. 
[0009] 

[Operation] In the above-mentioned configuration, if a carrier is positioned by the positioning section, 
the support section will push up the work which goes up and was held at the carrier with a level 
posture. Then, a loading head performs a vertical operation and carries a conductive ball on the 
electrode of a work. 
[0010] 

[Example] Next, the example of this invention is explained with reference to a drawing. Drawing 1 
pushes up with the plan of the loading equipment of the solder ball of one example of this invention, 
drawing 2 pushes up with this carrier, and the perspective diagram of a means, drawing 3 (a), and (b) 
are the important section cross sections at the time of loading of this solder ball. 
[0011] In drawing 1 , 10 is a pedestal and the element described below is prepared in the top. 11 is a 
guide rail which is the positioning section of the carrier formed in the center of a top of a pedestal 10, 
and the carrier 12 with which the work 2 was carried is clamped and positioned by this guide rail 11. 
The container 14 by which the feed zone 13 and flux of the solder ball 6 as a conductive ball were 
****ed is installed in the side of a guide rail 11. On the container 14. the base plate 16 equipped with 
the squeegee 15 is formed. The slide of the base plate 16 is carried out along with the ball thread 18 
which drives on a motor 1 7 and rotates, and it carries out the smoothness of the oil level of flux by 
the squeegee 15. 

tool 2] On the pedestal 10, the 1st ball thread 21 and 2nd ball thread 22 intersect perpendicularly 
'mutually, and are ****ed. 23 is a loading head and the nut 24 is combined. The nut 24 is ****ed to 
the 1st ball thread 21. and if it drives on a motor 25 and the 1st ball thread 21 rotates, along with the 
1st ball thread 21. the horizontal displacement of the loading head 23 will be carried out to 
longitudinal direction. 26 is the guide rail ****ed in parallel with the 1st ball thread 21, and guides a 
move of a nut 24. 

[0013] The 1st ball thread 21 and guide rail 26 are installed on the base plate 27. The nut (not shown) 
which ****s to the 2nd ball thread 22 is prepared in the edge inferior surface of tongue of a base 
plate 27. and if it drives on a motor 30 and the 2nd ball thread 22 rotates, a base plate 27 will move 
along with the 2nd ball thread 22. Thereby, the loading head 23 is freely movable horizontally. 31 and 

32 are guide rails to which it shows a move of a base plate 27. 

[0014] The 1st optical unit 33 is formed between the feed zone 13 and the container 14. all 
adsorption formed in the inferior surface of tongue of the loading head 23 where the 1st optical unit 

33 passes through the upper part — it is for inspecting to a hole whether vacuum adsorption of the 
solder ball 6 is carried out correctly moreover — between a container 14 and the guide rails 11 — lo 
— )|eic*:ic%:)|e)tc* 34 and the 2nd optical unit 35 are formed lo — ******** 34 sprays ion on the solder 
ball 6 held on the inferior surface of tongue of the loading head 23 which passes through the upper 
part, and removes static electricity of the solder ball 6 moreover, adsorption of the loading head 23 
on which the 2nd optical unit 35 passes through the upper part — it inspects whether the solder ball 
6 has fallen from the hole 

[0015] In front of the feed zone 13. the photogenesis section 36 and ****** 37 are countered and 
formed across the move way of the loading head 23. It inspects whether the photogenesis section 36 
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had the loading mistake of the solder ball 6 to whether the solder ball 6 has carried out residual 
adhesion on the inferior surface of tongue of the loading head 23 by whether light is irradiated so that 
the inferior surface of tongue of the loading head 23 which passes through the upper part may be 
met. and ****** 37 ****s the light, and the work 2. Moreover, the box for recovery 38 of the solder 
ball 6 is installed in the other flanks of a guide rail 1 1 . It moves to the upper part of the box for 
recovery 38, and the loading head 23 which failed in the required operation drops the box for 
recovery 38, and collects the solder balls 6 held on the inferior surface of tongue. 
[0016] In drawing 2 and drawing 3 , six concave admission-into-a-club 12a of the square for holding a 
work 2 is formed in the carrier 12. and opening of the circular opening 12b is carried out to the pars 
basilaris ossis occipitalis of concave admission-into-a-club 12a. The carrier 12 which the work 2 
pushed up 40, and is a means and was positioned by the guide rail 1 1 is ****ed caudad. 41 is a hollow 
box which pushes up and serves as the subject of a means 40, and is connected to the suction 
section 43 through the tube 42. 

[0017] The six support sections 44 are ****ed by the top of the hollow box 41. suction which the 
support section 44 has the disk 45 in the upper part, and ****s inside the hollow box 41 among the 
support section 44 — the hole 46 is formed 47 is a cylinder as a vertical-movement means installed 
in the lower part of the hollow box 41, and the rod 48 is combined with the base of the hollow box 41. 
Therefore, if a rod 48 ****s, the hollow box 41 will fluctuate. A rod 48 downs and drawing 3 (a) shows 
the status that the hollow box 41 is leaving underneath the carrier 12. Moreover, drawing 3 (b) shows 
the status that the rod 48 projected and the hollow box 41 went up. In this status, a disk 45 is 
projected to the upper part of opening 12b, and is pushing up the work 2. The slider with which 49 
was prepared in the side face of the hollow box 41 , and 50 are guides in which a slider 49 carries out 
a fitting, and guide perpendicular vertical movement of the hollow box 41. In addition, the slider 49 is 
omitted in drawing 2 . 

[0018] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below, drawing 1 — setting — the loading head 23 — the upper part of a feed zone 13 — 
moving — there — a vertical operation — carrying out — adsorption at the bottom — to a hole 28, 
vacuum adsorption of the solder ball 6 is carried out, and it is taken up Next, it moves to the upper 
part of a container 14. and the loading head 23 makes flux 8 adhere to the inferior surface of tongue 
of the solder ball 6 by performing a vertical operation there. In addition, when the loading head 23 
passes through the upper part of the 1st optical unit 33. a check of the existence of a pickup mistake 
is conducted and there is a pickup mistake, the loading head 23 is returned to the upper part of a 
feed zone 13. and pickup is performed again. \\ 

[0019] Next, the loading head 23 is moved to the upper part of a carrier 12 from a container 14. that 
time — lo — it inspects whether ion is sprayed from ******** 34. and the solder ball 6 is ****ed, 
and the solder ball 6 has fallen by the 2nd optical unit 35 If it is detected that the solder ball 6 has 
fallen, it moves to the upper part of the box for recovery 38, and the loading head 23 will drop the 
solder ball 6 which remains on the inferior surface of tongue, and will be collected. 
[0020] When there is no fall of the solder ball 6, it moves to the upper part of a carrier 12, and the 
loading head 23 carries the solder ball 6 on the electrode 4 of a work 2. Drawing 3 (a) and (b) show 
the loading operation of a solder ball. As shown in drawing 3 (a), always, the hollow box 41 is situated 
in a down position, and the disk 45 of the support section 44 is leaying underneath the opening 12b of 
a carrier 1 2. Now, if the loading head 23 arrives at the upper part of a carrier 1 2, the rod 48 of a 
cylinder 47 will be projected and the hollow box 41 will go up. Then, as shown in drawing 3 (b). the 
support section 44 pushes up a work 2 through opening 12b of a carrier 12. this time — suction — 
the work 2 on a disk 45 is adsorbed through a hole 46, and this is fixed so that a work 2 may not 
shake A work 2 is pushed up horizontally therefore by the top of a disk 45 with a level posture. Then, 
the loading head 23 downs and lands the solder ball 6 on the electrode 4 of a work 2. Subsequently, 
the loading head 23 cancels a vacuum adsorbed state, and goes up. and the solder ball 6 is carried in 
the electrode 4 of a work 2. 

[0021] repeating the above operation — all on a carrier 12 — if the solder ball 6 is carried in a work 
2, the support section 44 downs, a work 2 will be held again at concave admission-into-a-club 1 2a, a 
carrier 12 will be sent to a heating furnace, heating melting solidification of the solder ball 6 will be 
carried out there, and a bump will be formed 
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[0022] this invention may not be limited to the above-mentioned example, things other than a solder 
ball may be used as a conductive ball, and flux may be applied to the electrode of a work by 
application meanses, such as a dispenser, without making it adhere to the inferior surface of tongue 
of a conductive ball. 
[0023] 

[Effect of the invention] According to this invention, even if the carrier is deforming by flexion, by 
pushing up a work in the support section, it is in the status to which the horizontal made the work the 
posture, and a conductive ball can certainly be carried in the electrode of a work by the loading head. 



[Translation done.] 
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